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(57) Abstract: An earphone system 201 comprises an earphone 211, a micro- 
phone 212, a connection plug 213, a signal cable 214 for connecting those, and a 
hollow cylindrical high-frequency current suppressor 215 attached to the signal 
cable 214 at a position near the earphone 211 with covering an external circu- 
muferencial surface 216a of the cable housing 216. When used for a terminal 
equipment for mobile communication, high-frequency current generated by elec- 
tromagnetic waves produced from the terminal equipment can be reduced. The 
earphone system 201 can prevent an increase of SAR value in human head. 
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DESCRIPTION 

HIGH-FREQUENCY CURRENT SUPRESSOR CAPABLE OF 
BEING READILY ATTACHED TO CABLE OR THE LIKE AND 
EARPHONE SYSTEM USING THE SAME 



TECHNICAL FIELD: 

The present invention relates to a high-frequency current 
suppressor for suppressing high-frequency conduction noise in a 
signal transmission cable used for various electronic information 
equipment, such as a terminal equipment for mobile communication, 
an audio-visual equipment, or the like, and also to an earphone 
system using the high-frequency current suppressor. 

15 BACKGROUND ART: 

Conventionally, various signal transmission cables are 
used for transmitting signals between devices or between 
components in various electronic information equipment. 

On the other hand, in various audio-visual equipment for 
20 enjoying music or movies, an earphone system including a signal 
transmission cable having a connection plug at its end, earphone or 
headphone is utilized to enable a user to enjoy music or movies 
without worrying about surrounding sound. 

Further, an earphone system combining the above- 
25 described earphone or headphone for enjoying music etc. and a 
microphone has been used in recent years, for example, in a 
terminal equipment for mobile communication, such as a portable 
telephone, or the like. This makes hands-free communication 



-This application is a U.S. National Phase Application 
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DESCRIPTION 

HIGH-FREQUENCY CURRENT SUPRESSOR CAPABLE OF 
BEING READILY ATTACHED TO CABLE OR THE LIKE AND 
5 EARPHONE SYSTEM USING THE SAME 

TECHNICAL FIELD: 

The present invention relates to a high-frequency current 
suppressor for suppressing high-frequency conduction noise in a 
10 signal transmission cable used for various electronic information 
equipment, such as a terminal equipment for mobile communication, 
an audio-visual equipment, or the like, and also to an earphone 
system using the high-frequency current suppressor. 

15 BACKGROUND ART: 

Conventionally, various signal transmission cables are 
used for transmitting signals between devices or between 
components in various electronic information equipment. 

On the other hand, in various audio-visual equipment for 
20 enjoying music or movies, an earphone system including a signal 
transmission cable having a connection plug at its end, earphone or 
headphone is utilized to enable a user to enjoy music or movies 
without worrying about surrounding sound. 

Further, an earphone system combining the above- 
25 described earphone or headphone for enjoying music etc. and a 
microphone has been used in recent years, for example, in a 
terminal equipment for mobile communication, such as a portable 
telephone, or the like. This makes hands-free communication 
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available, namely makes it unnecessary for a user to hold the 
terminal equipment for mobile communication directly in his hand. 

The earphone system including those earphones or 
headphones generally comprises a connection plug connected to an 
5 output terminal of a terminal equipment, an earphone or a 
headphone and/or a microphone, and a signal cable for connecting 
the connection plug with the earphone, or the like. A cable length 
of the signal cable ranges from several tens centimeters to a 
hundred and several tens centimeters. In addition, the cable 

10 length corresponds to order of wavelength in microwave band used 
for mobile communication. 

However, an output from antenna attached to a terminal 
equipment for mobile communication, such as a portable telephone, 
or the like is easily conducted to the signal cable of the earphone 

15 system due to electromagnetic coupling. As a result, 
electromagnetic wave is conducted to a head of the user through the 
signal cable. This sometimes increases localized SAR (absorbed 
electric power per specific weight) value. 

Thus, electromagnetic waves produced from a terminal 

20 equipment for mobile communication or the like cause a problem in 
which an influence of the electromagnetic waves to a human body 
becomes serious. 

Various researches have been made in recent years as 
regards such an influence of the electromagnetic waves to a human 

25 body. It is sure that the influence would become serious problem 
more and more from now on in accordance with further 
popularization of the mobile communication equipment. In 
addition, unnecessary high-frequency noise (current) is sometimes 
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conducted to a signal cable used for transmitting signals between 
devices or between components in various electronic information 
equipment. An erroneous operation of electronic information 
equipment is thereby caused to occur. 
5 It is therefore an object of the present invention to 

provide a high-frequency current suppressor which is capable of 
being readily attached to a signal cable used for transmitting 
signals between devices or between components in various 
electronic information equipment and which can prevent the 
10 electronic information equipment from erroneous operations by 
reducing unnecessary high-frequency current conducted to the 
signal cable. 

It is another object of the present invention to provide a 
high-frequency current suppressor which is capable of being readily 

15 attached to an earphone, a signal cable, or the like, and which can 
prevent electromagnetic wave from increasing SAR value in a 
human head by reducing unnecessary high-frequency current 
generated in the signal cable due to induction of the 
electromagnetic wave produced from a terminal equipment, and the 

20 like, and also to provide an earphone system using the high- 
frequency current suppressor. 

DISCLOSURE OF THE INVENTION: 

According to an aspect of the present invention, as 
25 described in claim 1, there is provided a high-frequency current 
suppressor comprising a flexible member capable of being attached 
to a cable. 

As described in claim 2, it is preferable that the flexible 
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member comprises a break, which elongates over all length along 
an axial direction of the cable. 

As described in claim 3, the high-frequency current 
suppressor may comprise at least two layers which consist of a 
high-frequency current suppressing layer and at least one outer 
layer. As described in claim 4, the outer layer may be 

consisting of either a molded resin or a molded metal, or 
combination of the molded resin and the molded metal. 

As described in claim 5, the high-frequency current 
suppressor may be consisting of composite magnetic material which 
comprises soft magnetic powder obtained by flattening alloy powder 
including at least Fe, Si, Al, and binding material. 

As described in claim 6, the high-frequency current 
suppressor may be consisting of composite magnetic material which 
comprises soft magnetic powder obtained by flattening alloy powder 
including at least Ni, Fe, and binding material. 

As described in claim 7, the high-frequency current 
suppressor may be consisting of magnetic loss thin film which 
comprises a first member consisting of at least any one of Fe, Co, Ni, 
or mixture thereof and a second member consisting of insulating 
material including at least more than one kinds of elements other 
than Fe, Co, Ni. 

As described in claim 8, an earphone system for use in a 
terminal of mobile communication may be provided with the high- 
frequency current suppressor as claimed in any one of the claims 1 
through 7. 

Besides, cc earphone system" depicted in the present 
invention includes not only a system having one earphone (for use 



WO 01/80616 



PCT/JP01/03271 



5 

in a single ear) or two earphones (for use in both ears) but also 
another system having, what we call, a headphone combining two 
earphones (for use in both ears) and a head band etc.. 

According to another aspect of the present invention, as 
5 described in claim 9, there is provided an earphone system 
comprising a connection plug connected to an output terminal of an 
electronic equipment, an earphone, and a signal cable for 
connecting the connection plug with the earphone, wherein a high- 
frequency current suppressor consisting of soft magnetic material 
10 is added at least partially to any one of the connection plug, the 
earphone, and the signal cable. 

As described in claim 10, a part or a whole of outer 
circumference of the signal cable may be covered by the high- 
frequency current suppressor. 
15 As described in claim 11, a part or a whole of outer 

circumference of an outer conductor of the signal cable may be 
covered by the high-frequency current suppressor. 

As described in claim 12, the high-frequency current 
suppressor may be provided near a portion where the signal cable 
20 and the earphone are connected to each other. 

As described in claim 13, the high-frequency current 
suppressor may be included inside the earphone. 

As described in claim 14, the earphone system may 
further comprise a microphone. 
25 As described in claim 15, the high-frequency current 

suppressor may be included inside the microphone. 

As described in claim 16, a housing of the earphone or the 
microphone may be formed by the high-frequency current 
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suppressor. 

As described in claim 17, the high-frequency current 
suppressor may be consisting of composite magnetic material which 
comprises soft magnetic powder obtained by flattening alloy powder 
including at least Fe, Si, Al, and binding material. 

As described in claim 18, the high-frequency current 
suppressor may be consisting of composite magnetic material which 
comprises soft magnetic powder obtained by flattening alloy powder 
including at least Ni,. Fe, and binding material. 

As described in claim 19, the high-frequency current 
suppressor may be consisting of magnetic loss thin film which 
comprises a first member consisting of at least any one of Fe, Co, Ni, 
or mixture thereof and a second member consisting of insulating 
material including at least more than one kinds of elements other 
than Fe, Co, Ni. 

BRIEF DESCRIPTION OF THE DRAWINGS: 

Fig. 1 is an explanation view for showing a high- 
frequency current suppressor according to a first embodiment of the 
present invention, (a) is a schematic perspective view showing the 
high-frequency current suppressor, (b) is a schematic perspective 
view showing a condition in which the high-frequency current 
suppressor is attached to a cable; 

Fig. 2 is a schematic perspective view for showing a 
high-frequency current suppressor according to a second 
embodiment of the present invention; 

Fig. 3 is a schematic perspective view for showing a 
high-frequency current suppressor according to a third embodiment 
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of the present invention; 

Fig. 4 is a schematic perspective view for showing a 
high-frequency current suppressor according to a fourth 
embodiment of the present invention; 
5 Fig. 5 is a view for showing suppressing effects against 

high-frequency electromagnetic waves in the high-frequency 
current suppressor according to the first through the fourth 
embodiments of the present invention; 

Fig. 6 is an explanation view for showing an earphone 
10 system according to a fifth embodiment of the present invention, (a) 
is a schematic perspective view showing the earphone system, (b) is 
an enlarged view showing a high-frequency current suppressor 
thereof; 

Fig. 7 is an explanation view for showing an earphone 
15 system according to a sixth embodiment of the present invention, 

(a) is a schematic perspective view showing the earphone system, 

(b) is an enlarged view showing a high-frequency current 
suppressor thereof; 

Fig. 8 is an explanation view for showing an earphone 
20 system according to a seventh embodiment of the present invention, 

(a) is a schematic perspective view showing the earphone system, 

(b) is an enlarged view showing a high-frequency current 
suppressor thereof; 

Fig. 9 is an explanation view for showing an earphone 
25 system according to an eighth embodiment of the present invention, 

(a) is a schematic perspective view showing the earphone system, 

(b) is an enlarged sectional view showing an earphone thereof; 

Fig. 10 is an enlarged sectional view for showing a 
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microphone of an earphone system according to an ninth 
embodiment of the present invention; 

Fig. 11 is an enlarged view for showing an earphone of an 
earphone system according to a tenth embodiment of the present 
5 invention; 

Fig. 12 is an enlarged view for showing a microphone of 
an earphone system according to an eleventh embodiment of the 
present invention; and 

Fig. 13 is a view for showing measuring effects of 
10 suppressing effect against high-frequency electromagnetic waves in 
the earphone system using the high-frequency current suppressor 
according to the fifth through the ninth embodiments of the present 
invention. 

BEST MODE FOR EMBODYING THE INVENTION: 

15 (First Embodiment) 

Referring to Figs. 1(a) and 1(b), description is, at first, 
made about a high-frequency current suppressor according to a 
first embodiment of the present invention. 

In Fig. 1(a), a high-frequency current suppressor 101 is 

20 essentially consisting of a composite magnetic material which 
comprises soft magnetic powder obtained by flattening alloy powder 
including Fe, Si, Al, and a binding material. The composite 
magnetic material is subjected to press molding to have a 
cylindrical shape having a size of 1.5 mm in inner diameter, 2.65 

25 mm in outer diameter, and 10.0 mm in length. The composite 
magnetic material has a break 113 which elongates length direction 
of the cylindrical shape in a part thereof. The composite magnetic 
material is thereby formed to have flexibility. 
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On the other hand, Fig. 1(b) shows a condition in which 
the high-frequency current suppressor 101 consisting of this 
composite magnetic material is attached to a signal cable 112 
having a size of approximately 1.5 mm in outer diameter. The 
5 high-frequency current suppressor 101 has flexibility, as mentioned 
above. Let the break 113 of the high-frequency current suppressor 
101 be opened by a hand or fingers to be attached to the signal cable 
112 and release the high-frequency current suppressor 101 from the 
hand or fingers. Accordingly, the high-frequency current 

10 suppressor 101 is adhered and fixed to the signal cable 112. 

In the interim, suppressing effects against high- 
frequency current was investigated as regards the high-frequency 
current suppressor 101 according to this embodiment, after the 
high-frequency current suppressor 101 was fixed to the signal cable 

15 112. As a result, a suppressing effect of -17dB is obtained at such 
a frequency band of 900 MHz as used for mobile communication 
while another suppressing effect of -27dB is obtained at such a 
frequency band of 1.9 GHz as also used therefor. 

In the first embodiment, the high-frequency current 

20 suppressor 101 is consisting of the composite magnetic material 
which comprises soft magnetic powder obtained by flattening alloy 
powder including Fe, Si, and Al, and a binding material. However, 
the alloy powder is not required to include all of Fe, Si, and Al. 
The alloy powder is required to include at least any one of Fe, Si, 

25 Al. 

(Second Embodiment) 

Next, referring to Fig. 2, description will proceed to a 
high-frequency current suppressor according to a second 
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embodiment of the present invention. 

In Fig. 2, a high-frequency current suppressor 102 
comprises two layers which consist of a high-frequency current 
suppressing layer 121 and a resin outer layer 122. The high- 
frequency current suppressing layer 121 is essentially consisting of 
a composite magnetic material to have flexibility, similar to that of 
the first embodiment. An. outer circumference of the high- 
frequency current suppressing layer 121 is covered by the resin 
outer layer 122 consisting of molded resin having a thickness of 
approximately 0.5 mm to have flexibility. 

Also in the high-frequency current suppressor 102, 
similarly to the first embodiment, both the high-frequency current 
suppressing layer 121 and the resin outer layer 122 have flexibility. 
Let the break 123 of the high-frequency current suppressor 102 be 
opened by a hand or fingers to be attached to the signal cable 
112(See Fig. 1) and release the high-frequency current suppressor 
102 from the hand or fingers. Accordingly, the high-frequency 
current suppressor 102 is adhered and fixed to the signal cable 
112(See Fig. 1). 

Further, suppressing effects against high-frequency 
current was investigated as regards the high-frequency current 
suppressor 102, after being fixed to the signal cable 112(See Fig. 1). 
As a result, a suppressing effect of -18dB is obtained at such a 
frequency band of 900 MHz as used for mobile communication while 
another suppressing effect of -29dB is obtained at such a frequency 
band of 1.9 GHz as also used therefor. 
(Third Embodiment) 

Continuously, referring to Fig. 3, description proceeds to 
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a high-frequency current suppressor according to a third 
embodiment of the present invention. 

In Fig. 3, a high-frequency current suppressor 103 
comprises two layers which consist of a high-frequency current 
5 suppressing layer 131 and an aluminum outer layer 132. The 
high-frequency current suppressing layer 131 is essentially 
consisting of a composite magnetic material to have flexibility, 
similar to that of the first embodiment. An outer circumference of 
the high-frequency current suppressing layer 131 is covered by the 

10 aluminum outer layer 132 consisting of molded aluminum having a 
thickness of approximately 0.3 mm to have flexibility. 

Also in the high-frequency current suppressor 103, 
similarly to the second embodiment, both the high-frequency 
current suppressing layer 131 and the aluminum outer layer 132 

15 have flexibility. Let the break 133 of the high-frequency current 
suppressor 103 be opened by a hand or fingers to be attached to the 
signal cable 112 (See Fig. 1) and release the high-frequency current 
suppressor 103 from the hand or fingers. Accordingly, the high- 
frequency current suppressor 103 is adhered and fixed to the signal 

20 cable 112(See Fig. 1). 

Further, suppressing effects against high-frequency 
current was investigated as regards the high-frequency current 
suppressor 103, after being fixed to the signal cable 112(See Fig. 1). 
As a result, a suppressing effect of -17dB is obtained at such a 

25 frequency band of 900 MHz as used for mobile communication while 
another suppressing effect of -32dB is obtained at such a frequency 
band of 1.9 GHz as also used therefor. 

As described above, the outer layer 122 is consisting of 
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molded resin in the second embodiment while the outer layer 132 is 
consisting of molded metal (aluminum) in the third embodiment. 
However, the outer layer can be consisting of combination of both 
resin and metal. 
5 (Fourth Embodiment) 

Further, referring to Fig. 4, description proceeds to a 
high-frequency current suppressor according to . a fourth 
embodiment of the present invention. 

In Fig. 4, a high-frequency current suppressor 104 has 

10 three-layers structure which comprises a high-frequency current 
suppressing layer 141, a polyimide base material 142 and a resin 
outer layer 144. The high-frequency current suppressing layer 
141 has flexibility and is consisting of magnetic loss thin film 
(granular magnetic thin film) composed of Fe^Al^O^. The 

15 polyimide base material 142 has a thickness of approximately 0.2 
mm to have flexibility. The resin outer layer 144 is consisting of 
molded resin having a thickness of approximately 0.5 mm to have 
flexibility. In order to fabricate these three-layers structure, at 
first, the high-frequency current suppressing layer 141 is formed on 

20 a surface of the polyimide base material 142 by sputtering to have a 
film thickness of 1.5 /zm. Thereby, the high-frequency current 
suppressing layer 141 and the polyimide base material 142 are 
formed to have a cylindrical shape having approximately 1.5 mm in 
inner diameter, and approximately 10.0 mm in length. An outer 

25 circumference of the high-frequency current suppressing layer 141 
is then covered by the resin outer layer 144 consisting of molded 
resin having a thickness of approximately 0.5 mm to have 
flexibility. 
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Also in the high-frequency current suppressor 104, 
similarly to the second and the third embodiments, all of the high- 
frequency current suppressing layer 141, the polyimide base 
material 142 and the resin outer layer 144 have flexibility. Let 
5 the break 143 of the high-frequency current suppressor 104 be 
opened by a hand or fingers to be attached to the signal cable 
112(See Fig. 1) and release the high-frequency current suppressor 
104 from the hand or fingers. Accordingly, the high-frequency 
current suppressor 104 is adhered and fixed to the signal cable 

10 112(See Fig. 1). 

Further, suppressing effects against high-frequency 
current was investigated as regards the high-frequency current 
suppressor 104, after being fixed to the signal cable 112(See Fig. 1). 
As a result, a suppressing effect of -23dB is obtained at such a 

15 frequency band of 900 MHz as used for mobile communication while 
another suppressing effect of -35dB is obtained at such a frequency 
band of 1.9 GHz as also used therefor. 

Herein, Fig. 5 shows suppressing effects against high- 
frequency electromagnetic waves in the high-frequency current 

20 suppressors according to the first through the fourth embodiments. 

In Fig. 5, EXAMPLE 1 shows measuring effects of 
transmission characteristics by a network analyzer between two 
ports. In these measuring, the high-frequency current 
suppressors 101, 102 and 103 according to the first through the 

25 third embodiments are attached to be fixed to a central portion in 
the length direction of the cable having 1.5 mm in outer diameter 
and 300 mm in length. Then, both ends of the cable are connected 
to the network analyzer, as the above-mentioned two ports. 
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On the other h and, EXAMPLE 2 shows measuring effect 
of transmission characteristics by a network analyzer between two 
ports. In this measuring, the high-frequency current suppressor 
104 according to the fourth embodiment is attached to be fixed to 
the central portion of the cable, and then both ends of the cable are 
connected to the network analyzer, similarly to the EXAMPLE 1. 

As will be understood from Fig. 5, according to EXAMPLE 
1 and EXAMPLE 2, suppressing effects between 25dB and 35dB can 
be obtained at quasi-microwave band in any high-frequency current 
suppressors 101, 102, 103 and 104. 

Besides, other than the high-frequency current 
suppressors 101, 102, 103 and 104, alternative high-frequency 
current suppressors can be designed by changing material 
composition or size thereof. Accordingly, desirable suppressing 
characteristics can be obtained by adapting the material 
composition or the size of the high-frequency current suppressors to 
a cable. 

Further, other than the high-frequency current 
suppressors according to the above-mentioned first through fourth 
embodiments, it will now be readily possible to put this invention 
into effect in various other manners. For example, a break 113, 
123, 133 or 143 was formed to be a substantially straight line 
parallel to an axis of the cylindrical shape of the high-frequency 
current suppressors. The break can be formed to have an angle to 
the axis of the cylindrical shape. In addition, the break can be 
formed as a curve. Alternatively, the break can be composed of 
two edges interfitted to each other when the break is closed. In 
addition, shapes of the high-frequency current suppressors are not 
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limited to the cylindrical shape. The high-frequency current 
suppressors can be formed to have a rectangular shape. Further, a 
member for preventing the cable from slipping or an adhesive layer 
can be provided at inner side of the cylindrical or the rectangular 
tube. 

As described above, according to the first through the 
fourth embodiments of the present invention, the high-frequency 
current suppressors 101, 102, 103 or 104 comprises a flexible 
member capable of being attached to a cable. Furthermore, the 
flexible member comprises a break which elongates over all length 
along an axial direction of the cable. The high-frequency current 
suppressors 101, 102, 103 or 104 can therefore be readily attached 
and fixed to a signal cable used for an earphone, a microphone, and 
the other electronic equipments. Excellent suppressing effects 
can be obtained at quasi-microwave band in any high-frequency 
current suppressors 101, 102, 103 and 104. Accordingly, it is 
possible to provide a high-frequency current suppressor which can 
suppress unnecessary high-frequency current sufficiently and 
which is thereby effective to solve various EMI (electromagnetic 
interference) problems. It is also possible to prevent 
electromagnetic waves from increasing SAR value in a human head 
by applying the high-frequency current suppressor 101, 102, 103 or 
104 to earphone, headphone or a signal cable connecting those to a 
terminal equipment for mobile communication. 

Next, referring to drawings, description will proceed to an 
earphone system according to a fifth through an eleventh 
embodiments of the present invention. 
(Fifth Embodiment) 
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Referring to Figs. 6(a) and 6(b), description is, at first, 
made about an earphone system according to a fifth embodiment of 
the present invention. 

As illustrated in Fig. 6(a), an earphone system 201 
5 comprises an earphone 211, a microphone 212, a connection plug 
213, and a signal cable 214 for connecting the earphone 211 and the 
microphone 212 as well as the microphone 212 and the connection 
plug 213. The signal cable 214 comprises unillustrated an inner 
conductor, an outer conductor and insulation coating over those 

10 inner conductor and outer conductor. Further, as illustrated in 
Fig. 6(b), the signal cable 214 is overlaid by a cable housing 216 
over all of the length thereof. Further, the earphone system 201 
comprises a high-frequency current suppressor 215 attached to the 
signal cable 214 at a position near the earphone 211 with covering 

15 an external circumuferencial surface 216a of the cable housing 216 
at the position. 

/ The high-frequency current suppressor 215 is formed to 
have a hollow cylindrical shape having a size of 1.55 mm in inner 
diameter, 2.20 mm in outer diameter, and 10.0 mm in length, as 

20 illustrated in Fig. 6(b). As illustrated in Figs. 6(a) and 6(b), the 
high-frequency current suppressor 215 is fixed to the signal cable 
214 at the position near the earphone 211 with an internal 
circumference thereof being adhered to an external circumferencial 
surface 216a of the cable housing 216. 

25 Herein, the high-frequency current suppressor 215 is 

consisting of composite magnetic material which comprises soft 
magnetic powder obtained by flattening alloy powder including Fe, 
Si, Al, and binding material. The high-frequency current 
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suppressor 215 is formed by press molding to have the above- 
mentioned hollow cylindrical shape and the size. 
(Sixth Embodiment) 

Referring to Figs. 7(a) and 7(b), description will proceed 
to an earphone system according to a sixth embodiment of the 
present invention. The earphone system according to the sixth 
embodiment has a structure basically similar to that of the fifth 
embodiment illustrated in Figs. 6(a) and 6(b). Similar portions 
are therefore designated by like reference numerals and detailed 
description thereof is omitted accordingly. 

As illustrated in Fig. 7(a), an earphone system 202 
comprises a high frequency current suppressor 225 attached to an 
end of the earphone 211 in series. The high-frequency current 
suppressor 225 is formed to have a hollow taper shape having a size 
of 1.55 mm in inner diameter, 3.30 mm in outer diameter of the 
uppest portions, 2.0 mm in outer diameter of the lowest portions, 
and 5.5 mm in length of the taper portion, as illustrated in Fig. 7(b). 
As illustrated in Figs. 7(a) and 7(b), the high-frequency current 
suppressor 225 is fixed to the end of the earphone 211 in series with 
an internal circumference thereof being adhered to an external 
circumferencial surface 216a of the cable housing 216 of the signal 
cable 214. 

Besides, the high-frequency current suppressor 225 is 
consisting of composite magnetic material which comprises soft 
magnetic powder obtained by flattening alloy powder including Fe, 
Si, Al, and binding material, similarly to the high-frequency 
current suppressor 215 according to the fifth embodiment. The 
high-frequency current suppressor 225 is formed by press molding 
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to have the above-mentioned hollow taper shape and the size. 
(Seventh Embodiment) 

Continuously, referring to Figs. 8(a) and 8(b), description 
will proceed to an earphone system according to a seventh 
5 embodiment of the present invention. The earphone system 
according to the seventh embodiment has a structure basically 
similar to that of the fifth embodiment illustrated in Figs. 6(a) and 
6(b). Similar portions are therefore designated by like reference 
numerals and detailed description thereof is omitted accordingly. 

10 As illustrated in Fig. 8(a), an earphone system 203 

according to the seventh embodiment comprises a high-frequency 
current suppressor 235 attached to the signal cable 234 at a 
position near the earphone 211, similarly to that of the above- 
mentioned fifth embodiment. The signal cable 234 is, what we call, 

15 a coaxial cable. The signal cable 234 comprises unillustrated an 
inner conductor, an outer conductor, an insulation coating layer for 
insulating the inner conductor from the outer conductor, and an 
insulation cable housing for coating the outer conductor 
substantially all over the length thereof [only the insulation cable 

20 housing is shown by a reference numeral 234d in Fig. 8(b)]. In this 
earphone system 203 according to the seventh embodiment, the 
signal cable 234 includes a portion lacking of the insulation cable 
housing 234d near the earphone 211, as illustrated in Figs. 8(a) and 
8(b). The high-frequency current suppressor 235 is formed on an 

25 exposed surface of the outer conductor in this portion. 

Herein, the high-frequency current suppressor 235 is 
consisting of magnetic loss thin film (granular magnetic thin film) 
composed of FeyaAlnO^. The high-frequency current suppressor 
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235 is formed to have a length of 5.5 mm and a film thickness of 1.5 
jum on a surface of the outer conductor 234b. 
(Eighth Embodiment) 

Further, referring to Figs. 9(a) and 9(b), description will 
proceed to an earphone system according to a eighth embodiment of 
the present invention. As illustrated in Fig. 9(a), the earphone 
system 204 according to the eighth embodiment comprises an 
earphone 241, a microphone 242, a connection plug 213, and a 
signal cable 244 for connecting the earphone 241 and the 
microphone 242 as well as the microphone 242 and the connection 
plug 213. As illustrated in Fig. 9(b), the earphone 241 comprises a 
speaker portion 248. Similarly to the signal cable 234 of the 
above-mentioned seventh embodiment, the signal cable 244 
comprises unillustrated an inner conductor, an outer conductor, an 
insulation coating layer for insulating the inner conductor from the 
outer conductor, and an insulation cable housing for coating the 
outer conductor substantially all over the length thereof [only the 
outer conductor 244b and the insulation cable housing 244d are 
shown in Fig. 9(b)]. Within the earphone 241, the inner conductor 
and the outer conductor 244b are connected to the speaker portion 
248, respectively. 

In this earphone system 204 according to the eighth 
embodiment, as illustrated in Fig. 9(a), no high-frequency current 
suppressor is attached to a portion near the earphone 241 or an end 
of the earphone 241. As illustrated in Fig. 9(b), a high-frequency 
current suppressor 245 is formed on a surface of the outer 
conductor 244b, in other words, between the outer conductor 244b 
and the insulation cable housing 244d. 
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Further, the high-frequency current suppressor 245 is 
consisting of magnetic loss thin film (granular magnetic thin film) 
composed of Fe 72 Al 11 0 17 . The high-frequency current suppressor 
245 is formed to have a length of 4.2 mm and a film thickness of 1.9 
/zm on the surface of the outer conductor 244b. 
(Ninth Embodiment) 

Further, referring to Fig. 10, description will proceed to 
an earphone system according to an ninth embodiment of the 
present invention. 

The earphone system 205 according to the ninth 
embodiment has a basic structure similar to that of the eighth 
embodiment illustrated in Fig. 9(a). Illustration of the basic 
structure is omitted, but reference numerals of only different 
portions are designated by parentheses in Fig. 9(a). Namely, as 
illustrated in Fig. 9(a), the earphone system 205 according to the 
ninth embodiment comprises an earphone 241, a microphone 252, a 
connection plug 213, and a signal cable 244 for connecting the 
earphone 241 and the microphone 252 as well as the microphone 
252 and the connection plug 213. As illustrated in Fig. 10, the 
microphone 252 comprises a microphone portion 259. Within the 
microphone 252, the inner conductor and the outer conductor 244b 
are connected to the microphone portion 259, respectively. 

In this earphone system 205 according to the ninth 
embodiment, as illustrated in Fig. 9(a), no high-frequency current 
suppressor is attached to a portion near the earphone 241 or an end 
of the earphone 241. As illustrated in Fig. 10, a high-frequency 
current suppressor 255 is formed on a surface of the outer 
conductor 244b, in other words, between the outer conductor 244b 
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and the insulation cable housing 244d. 

Further, the high-frequency current suppressor 255 is 
consisting of magnetic loss thin film (granular magnetic thin film) 
composed of Fe 72 Al 11 0 17 . The high-frequency current suppressor 
5 255 is formed to have a length of 4.2 mm and a film thickness of 1.9 
Jitm on the surface of the outer conductor 244b. 
(Tenth Embodiment) 

Further, referring to Fig. 11, description will proceed to 
an earphone system according to a tenth embodiment of the present 
10 invention. 

The earphone system 206 according to the tenth 
embodiment has a basic structure similar to the earphone system 
204 of the eighth embodiment illustrated in Fig. 9(a). Illustration 
of the basic structure is omitted, but reference numerals of only 
15 different portions are designated by parentheses in Fig. 9(a). 
Namely, as illustrated in Fig. 9(a), the earphone system 206 
according to the tenth embodiment comprises an earphone 261, a 
microphone 212, a connection plug 213, and a signal cable 244 for 
connecting the earphone 261 and the microphone 212 as well as the 
20 microphone 212 and the connection plug 213. 

In this earphone system 206 according to the tenth 
embodiment, as illustrated in Fig. 9(a), no high-frequency current 
suppressor is attached to a portion near the earphone 261 or an end 
of the earphone 261. As illustrated in Fig. 11, a high-frequency 
25 current suppressor itself is used as a molded resin constructing a 
case of the earphone 261. 

Herein, the high-frequency current suppressor 265 is 
consisting of a resin including composite magnetic material which 
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comprises soft magnetic powder obtained by flattening alloy powder 
including Fe, Si, Al, and binding material. The high-frequency 
current suppressor 265 is formed by press molding to have a 
structure illustrated in Fig. 11. 
(Eleventh Embodiment) 

Further, referring to Fig. 12, description will proceed to 
an earphone system according to an eleventh embodiment of the 
present invention. 

The earphone system 207 according to the eleventh 
embodiment has a basic structure similar to the earphone system 
204 of the eighth embodiment illustrated in Fig. 9(a). Illustration 
of the basic structure is omitted, but reference numerals of only 
different portions are designated by parentheses in Fig. 9(a). 
Namely, as illustrated in Fig. 9(a), the earphone system 207 
according to the eleventh embodiment comprises an earphone 241, 
a microphone 272, a connection plug 213, and a signal cable 244 for 
connecting the earphone 241 and the microphone 272 as well as the 
microphone 272 and the connection plug 213. 

In this earphone system 207 according to the eleventh 
embodiment, as illustrated in Fig. 9(a), no high-frequency current 
suppressor is attached to a portion near the earphone 241 or an end 
of the earphone 241. As illustrated in Fig. 12, a high-frequency 
current suppressor itself is used as a molded resin constructing a 
case of the microphone 272. 

Herein, the high-frequency current suppressor 275 is 
consisting of a resin including composite magnetic material which 
comprises soft magnetic powder obtained by flattening alloy powder 
including Fe, Si, Al, and binding material. The high-frequency 
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current suppressor 275 is formed by press molding to have a 
structure illustrated in Fig. 12. 

Hereinunder, description will proceed to operations and 
effects of the earphone system according to the fifth through the 
eleventh embodiments of the present invention. Fig. 13 shows 
measuring effects of suppressing effect against high-frequency 
electromagnetic waves in the earphone system using the high- 
frequency current suppressor according to the fifth through the 
eleventh embodiments. 

In the measurement, at first, a tube having 2.5 mm in 
diameter and 15 mm in length, which has in its central a through 
hole having 0.5 mm in diameter is prepared. Next, a copper wire 
having 0.5 mm in diameter and 300 mm in length is penetrated 
through the through hole. The composite magnetic material is 
then attached to a central portion of the copper wire in the length 
direction thereof to obtain a primary line including a primary 
high-frequency current suppressor (depicted as " composite 
magnetic material" in Fig. 13). On the other hand, a granular 
magnetic thin film used in the seventh and the eighth embodiments 
is formed by sputtering on a external circumference of the above- 
mentioned copper line to have a length of 15 mm to obtain a 
secondary line including a secondary high-frequency current 
suppressor (depicted as "granular magnetic thin film" in Fig. 13). 
Both ends of the primary line including the primary high-frequency 
current suppressor are connected to a network analyzer to 
investigate transmission characteristics between two ports. Also 
both ends of the secondary line including the secondary high- 
frequency current suppressor are connected to the network 
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analyzer to investigate transmission characteristics between two 
ports. 

As a result, suppressing effects between 20dB and 35dB 
can be obtained at quasi-microwave band in any of the primary and 
the secondary high-frequency current suppressors. Besides, other 
than the high-frequency current suppressors depicted in the above 
embodiments, larger suppressing effects can be obtained by 
changing material composition or size thereof. 

As described above, according to the earphone system of 
the fifth through the eleventh embodiments of the present 
invention, a high-frequency current suppressor is added to an 
earphone or a microphone itself, alternatively, to a part of a signal 
cable for connecting the earphone or the microphone into a terminal 
equipment for mobile communication. High-frequency current 
generated in a signal cable by electromagnetic waves produced from 
the terminal equipment can be reduced. Therefore, it becomes 
possible to provide an earphone system which is able to prevent an 
increase of SAE, value in a human head by the electromagnetic 
waves. 

While this invention has thus far been described in 
specific conjunction with only several embodiments thereof, it will 
now be readily possible for one skilled in the art to put this 
invention into effect in various other manners. For example, in 
the above embodiments, an earphone system of the present 
invention was described as regards such an earphone system as 
used for a portable telephone. However, the earphone system of 
the present invention is not limited to such a use. The earphone 
system of the present invention can be applied to various electronic 
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equipments for enjoying music or movies, in which an earphone or a 
headphone is generally used. 

INDUSTRIAL APPLICABILITY: 
5 As described above, according to an aspect of the present 

invention, a high-frequency current suppressor can be readily 
attached and fixed to an earphone, a microphone, or a signal cable 
used for the other electronic equipments. Therefore, unnecessary 
high-frequency current can be reduced sufficiently. Accordingly, 
10 the present invention is effective enough to solve various EMI 
problems. 

Further, according to another aspect of the present 
invention, high-frequency current generated by electromagnetic 
induction can be reduced by adding a high-frequency current 
15 suppressor to at least, an earphone, a headphone or a microphone 
itself, alternatively, a part of a signal cable for connecting those. 
Accordingly, the present invention is very effective to the increase 
of SAR value in a human head by the electromagnetic waves that 
has been seriously a problem in recent years. 
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CLAIMS 



1. A high-frequency current suppressor comprising a flexible 
5 member capable of being attached to a cable. 

2. A high-frequency current suppressor as claimed in claim 1, 
wherein said flexible member comprises a break which elongates 
over all length along an axial direction of said cable. 

10 

3. A high-frequency current suppressor as claimed in claim 1, 
wherein said high-frequency current suppressor comprises at least 
two layers which consist of a high-frequency current suppressing 
layer and at least one outer layer. 

15 

4. A high-frequency current suppressor as claimed in claim 3, 
wherein said outer layer is consisting of either a molded resin or a 
molded metal, or combination of said molded resin and said molded 
metal. 

20 

5. A high-frequency current suppressor as claimed in any one of 
claims 1 through 4, wherein said high-frequency current suppressor 
is consisting of composite magnetic material which comprises soft 
magnetic powder obtained by flattening alloy powder including at 

25 least Fe, Si, Al, and binding material. 

6. A high-frequency current suppressor as claimed in any one of 
claims 1 through 4, wherein said high-frequency current suppressor 
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is consisting of composite magnetic material which comprises soft 
magnetic powder obtained by flattening alloy powder including at 
least Ni, Fe, and binding material. 

5 7. A high-frequency current suppressor as claimed in any one of 
claims 1 through 4, wherein said high-frequency current suppressor 
is consisting of magnetic loss thin film which comprises a first 
member consisting of at least any one of Fe, Co, Ni, or mixture 
thereof and a second member consisting of insulating material 
10 including at least more than one kinds of elements other than said 
Fe, Co, Ni. 

8. An earphone system for use in a terminal of mobile 
communication, wherein said earphone system is provided with 

15 said high-frequency current suppressor as claimed in any one of 
claims 1 through 7. 

9. An earphone system comprising a connection plug connected to 
an output terminal of an electronic equipment, an earphone, and a 

20 signal cable for connecting said connection plug with said earphone, 
wherein a high-frequency current suppressor consisting of soft 
magnetic material is added at least partially to any one of said 
connection plug, said earphone, and said signal cable. 

25 10. An earphone system as claimed in claim 9, wherein a part or a 
whole of outer circumference of said signal cable is covered by said 
high-frequency current suppressor. 
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11. An earphone system as claimed in claim 9 or 10, wherein a 
part or a whole of outer circumference of an outer conductor of said 
signal cable is covered by said high-frequency current suppressor. 

5 12. An earphone system as claimed in any one of claims 9 through 

11, wherein said high-frequency current suppressor is provided 
near a portion where said signal cable and said earphone are 
connected to each other. 

10 13. An earphone system as claimed in any one of claims 9 through 

12, wherein said high-frequency current suppressor is included 
inside said earphone. 

14. An earphone system as claimed in any one of claims 9 through 
15 13, wherein said earphone system further comprises a microphone. 

15. An earphone system as claimed in claim 14, wherein said 
high-frequency current suppressor is included inside said 
microphone. 

20 

16. An earphone system as claimed in any one of claims 9 through 

15, wherein a housing of said earphone or said microphone is 
formed by said high-frequency current suppressor. 

25 17. An earphone system as claimed in any one of claims 9 through 

16, wherein said high-frequency current suppressor is consisting of 
composite magnetic material which comprises soft magnetic powder 
obtained by flattening alloy powder including at least Fe, Si, Al, 
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and binding material. 

18. An earphone system as claimed in any one of claims 9 through 
16, wherein said high-frequency current suppressor is consisting of 

5 composite magnetic material which comprises soft magnetic powder 
obtained by flattening alloy powder including at least Ni, Fe, and 
binding material. 

19. An earphone system as claimed in any one of claims 9 through 
10 16, wherein said high-frequency current suppressor is consisting of 

magnetic loss thin film which comprises a first member consisting 
of at least any one of Fe, Co, Ni, or mixture thereof and a second 
member consisting of insulating material including at least more 
than one kinds of elements other than said Fe, Co, Ni. 
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KURIHARA, Kiyoshi 

Nishikan Toranomon Bldg. 4th Fl . , 1 
-22-13, Toranomon 
Minatu-ku, Tokyo 105-0001 
JAPAN 


NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL SEARCH REPORT 
OR THE DECLARATION 

(PCT Rule 44.1) 


Date of mailing | 
(day/montWear) Q8/1 1/2001 


Applicant's or agent's file reference 
TNG-6-PCT 


FOR FURTHER ACTION See paragraphs 1 and 4 below 


mu-mationaJ application No. 

PCT/JP 01/03271 


International filing date 
(day/month/year) j j /04/200 1 


T0KIN CORPORATION et al . 



i Q[] The applicant is hereby notified that the International Search Report has been established and is transmitted herewith. 
Filing of amendments and statement under Article 19: 

The applicant is entitled, if he so wishes, to amend the claims of the International Application (see Rule 46): 

When? The time limit for filing such amendments is normally 2 months from the date of transmittal of the 
international Search Report; however, for more details, see the notes on the accompanying sheet. 



Where? Directly to the 



International Bureau of WIPO 
34, chemin des Colombettes 
121 1 Geneva 20, Switzerland 
Fascimile No.: (41-22) 740.14.35 



For more detailed instructions, see the notes on the accompanying sheet. 

2. I I The applicant is hereby notified that no International Search Report will be established and that the declaration under 
1 — 1 Article 1 7(2)(a) to that effect is transmitted herewith. 

3. Q With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

| I the protest together with the decision thereon has been transmitted to the International Bureau together with the 
1 — 1 applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 

I I n <> decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Further action(s): The applicant is reminded of the following: 

Shortly after 18 months from the priority date, the international application will be published by the International Bureau. 
If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application or of the 
priority claim, must reach the International Bureau as provided in Rules 90b/s.1 and 906/S.3, respectively, before the 
completion of the technical preparations for international publication. 

Within 19 months from the priority date, a demand for international preliminary examination must be filed if the applicant 
wishes to postpone the entry into the national phase until 30 months from the priority date (in some Offices even later). 

Within 20 months from the priority date, the applicant must perform the prescribed acts for entry into the national phase 
before all designated Offices which have not been elected in the demand or in a later election within 19 months from the 
priority date or could not be elected because they are not bound by Chapter II. 



Name and mailing address of the International Searching Authority 

European Patent Office, P.B. 5818 Patentlaan 2 
mi NL-2280 HV Rijswijk 

M Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70)340-3016 



Authorized officer 

Federico Bonomelli 
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NOTEMJ FORM PCT/ISA/220 



These Notes are intended to give the basic instructions concerning the filing of amendments under article 19. The 
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions 
under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable. For more 
detailed information, see also the PCT Applicant's Guide, a publication of WIPO. 

In these Notes, "Article', "Rule", and "Section" refer to theprovisions of the PCT, the PCT Regulations and the PCT 
Administrative Instructions respectively. 



INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 

The applicant has, after having received the international search report, one opportunity to amend the claims of the 
international application. It should however be emphasized that, since all parts of the international application (claims, 
description and drawings) may be amended during the international preliminary examination procedure, there is usually 
no need to file amendments of the claims under Article 19 except where, e.g. the applicant wants the latter to be published 
for the purposes of provisional protection or has another reason for amending the claims before international pbulication. 
Furthermore, it should be emphasized that provisional protection is available in some States only. 



What parts of the International application may be amended? 

Under Article 1 9, only the claims may be amended. 

During the international phase, the claims may also be amended (or further amended) under Article 34 before 
the International Preliminary Examining Authority. The description and drawings may only be amended under 
Article 34 before the International Examining Authority. 

Upon entry into the national phase, all parts of the international application may be amended under Article 28 
or, where applicable, Article 41 . 



Within 2 months from the date of transmittal of the international search report or 1 6 months from the priority 
date, whichever time limit expires later. It should be noted, however, that the amendments will be considered 
as having been received on time if they are received by the International Bureau after the expiration of the 
applicable time limit but before the completion of the technical preparations for international publication 
(Rule 46.1). 



Where not to file the amendments? 

The amendments may only be filed with the International Bureau and not with the receiving Office or the 
International Searching Authority (Rule 46.2). 

Where a demand for international preliminary examination has been/is filed, see below. 



Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of 
one or more of the claims as filed. 

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or 
amendments, differs from the sheet originally filed. 

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is 
cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered they must 
be renumbered consecutively (Administrative Instructions, Section 205(b)). 

The amendments must be made in the language In which the International application is to be published. 



What documents must/may accompany the amendments? 
Letter (Section 205(b)): 

The amendments must be submitted with a letter. 

The letter will not be published with the international application and the amended claims It should not be 
confused with the ■Statement under Article 1 9(1 )' (see below, under "Statement under Article 1 9(1)"). 

The letter must be In English or French, at the choice of the applicant. However, If the language of the 
International application Is English, the letter must be In English; If the language of the international application 
is rrencn, the letter must be In French. 
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The letter must indicate the differences between the claims as filed and the claims as amended. It must, in 
particular, indicate, in connection with each claim appearing in the international application (it being understood 
that identical indications concerning several claims may be grouped) .whether 

(t) the claim is unchanged; 

(ii) the claim is cancelled; 

(iti) the claim is new; 

Civ) the claim replaces one or more claims as filed; 

(v) the claim is the result of the division of a claim as filed. 



The following examples Illustrate the manner In which amendments must be explained In the 
accompanying letter: 

1 . [Where originally there were 48 claims and after amendment of some claims there are 51 1: 
•Clams 1 to 29, 31 , 32, 34, 35, 37 to 48 replaced by amended claims bearing the same numbers' 
claims 30, 33 and 36 unchanged; new claims 49 to 51 added." 

2. [Where originally there were 1 5 claims and after amendment of all claims there are 1 1 ]• 
"Claims 1 to 15 replaced by amended claims 1 to 1 1 

3. [Where originally there were 14 claims and the amendments consist in cancelling some claims and in adding 
new claims]: " 9 
•Claims 1 to 6 and 14 unchanged; claims 7 to 13 cancelled; new claims 1 5, 16 and 17 added " or 

"Claims 7 to 13 cancelled; new claims 1 5, 16 and 17 added; all other claims unchanged." 

4. [Where various kinds of amendments are made]: 

"Claims 1-10 unchanged; claims 1 1 to 1 3, 18 and 19 cancelled; claims 1 4, 15 and 16 replaced by amended 
claim 1 4; claim 1 7 subdivided into amended claims 1 5, 1 6 and 1 7; new claims 20 and 21 added " 



"Statement under article 19(1)" (Rule 46.4) 

The amendments may be accompanied by a statement explaining the amendments and indicating any impact 
that such amendments might have on the description and the drawings (which cannot be amended under 
Article 19(1)). 

The statement will be published with the international application and the amended claims. 
It must be In the language in which the International appplicatlon Is to be published. 

It must be brief, not exceeding 500 words if in English or if translated into English. 

It should not be confused with and does not replace the letter indicating the differences between the claims 
as filed and as amended. It must be filed on a separate sheet and must be identified as such by a heading 
preferably by using the words •Statement under Article 1 9(1 ).- 

It may not contain any disparaging comments on the international search report or the relevance of citations 
contained in that report. Reference to citations, relevant to a given claim, contained in the international search 
report may be made only in connection with an amendment of that claim. 



Consequence if a demand for international preliminary examination has already been filed 

If, at the time of filing any amendments under Article 1 9, a demand for international preliminary examination 
has already been submitted, the applicant must preferably, at the same time of filing the amendments with the 
International Bureau, also file a copy of such amendments with the International Preliminary Examining 
Authority (see Rule 62.2(a), first sentence). * 



Consequence with regard to translation of the international application for entry Into the national phase 

The applicants attention is drawn to the fact that, where upon entry into the national phase, a translation of the 
claims as amended under Article 19 may have to be furnished to the designated/elected Offices, instead of or 
in addition to, the translation of the claims as filed. 

Rx further details on the requirements of each designateoYelected Office, see Volume II of the PCT Applicant's 
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International application No. 
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17/04/2001 


17/04/2000 


Applicant 
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This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 1 8. A copy is being transmitted to the International Bureau. 
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. sheets. 



This International Search Report consists of a total of. 

PH !t 's also accompanied by a copy of each prior art document cited in this report. 



1. 



Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

□ 



b. 



the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1 (b)). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

I | contained in the international application In written form. 

I | filed together with the international application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

I | furnished subsequently to this Authority in computer readble form. 

the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

□ the statement that the information recorded in computer readable form is identical to the written sequence listina has been 
furnished 

I I Certain claims were found unsearchable (See Box I). 
I | Unity of invention is lacking (see Box II). 

With regard to the title, 

PH tne text 'S approved as submitted by the applicant. 

I I the text has been established by this Authority to read as follows: 



With regard to the abstract, 

PH the text is approved as submitted by the applicant. 

P the J ext has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No. 53 

E as suggested by the applicant. Q None of the figures. 

I I because the applicant failed to suggest a figure. 

I I because this figure better characterizes the invention. 
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